to its transform (T/)(x) by the formula

(Tf)(x) = fK(x,y)f(y)dy.

Here K(x, y) is a function which characterizes the particular transform.

Exactly when such ideas originated is not certain, but L. Euler used
such a transform in 1737 to solve a differential equation. The general
method was developed in the early 1800s by Gauss, Fourier, Dirichlet,
Laplace, and others.

The same transform studied by Euler appeared as a central tool
in Laplace's classical book on probability, published in 1812. There he
cast probability theory in a form more or less unchanged until the 20th
century. The transform has come to be known by his name.

The Laplace transform did not achieve widespread popularity in
engineering until it was rediscovered in a somewhat different guise by
Heaviside toward the end of the 19th century. Faced with the practical
problem of understanding the transmission and attenuation of waves in
the trans-Atlantic cable (laid in 1866), Heaviside invented the "opera-
tional calculus." This powerful method solved many hitherto intractable
problems in electrical engineering. Some years later, it was realized to
be an aspect of Laplace transform theory, which every undergraduate
engineer and scientist now studies.

A natural development of Fourier, Laplace, and Heaviside transform
theory is to extend the class of functions on which they are defined. In
physics, Dirac had already used such a notion with his "delta function,"
but no general mathematical theory existed. This led in the 1950s to
the theory of distributions (developed by Schwartz, Gelfand, and others)
and provided the basic tool for the modern theory of partial differential
equations.

A generalization in another direction is the integral transform, gen-
erally attributed to Funk and Radon about 1916-1917. In particular,
their transform of a function f(x] defined on a plane is the integral of /
over a line I, namely

(T/)(l)= ff(x)de.
Ji

Here de is the element of length on /. The original function / can be
reconstructed from its Radon transform. The transform has been gener-
alized to a transform between two homogeneous spaces of a given group,
and has provided invaluable insight both in analysis and in geometry.
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